A permanent electric dipole moment (EDM) of elementary particles requires the simultaneous violation of time-reversal (T) and parity (P) invariance. The finite value of EDM also suggests a charge-parity (CP) violation on the basis of the CPT theorem, and it is crucial for explaining the observed matter-antimatter asymmetry of the universe. The EDM value is extremely small; however, several theoretical models beyond the standard model predict much larger values.
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Neutral Francium (Fr), which is the heaviest alkali atom, trapped in an optical lattice is one of the best candidates to search for the electron EDM (eEDM) because the Fr atom has a large enhancement factor of 895 for eEDM [1] . Moreover, a laser cooling and trapping technique reduces the systematic errors of the EDM measurement and dramatically increases the time of interaction with an external electric field by two or three orders of magnitude compared with that of conventional atomic/molecular beam experiments. The longer interaction time substantially improves the sensitivity of the EDM measurement.
We are constructing a beam line for measuring eEDM using laser-cooled Fr atoms at the Cyclotron and Radioisotope Center, as shown in Fig. 1 [2, 3] . Fr ions produced by a nuclear fusion reaction using a gold (Au) target are transported and accumulated on the surface of an yttrium (Y) target to be neutralized. Subsequently, the Y target is turned in the direction of a glass cell and heated to approximately 973K. The neutralized Fr atoms are released into the glass cell and trapped by a magneto-optical trap (MOT). We also performed the frequency stabilization of the laser sources with a wavelength of 718 nm for MOT through the frequency-modulation spectroscopy of iodine molecules and the frequency-offset locking technique as Fr is a radioactive atom with no stable isotopes. We report the experimental details for the magnetooptical trapping of Fr atoms.
